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In the letter ‘Concerns about the use of ecosystem services as 
a tool for nature conservation: From misleading concepts to 
providing a price for nature, but not a value’ by Morelli and 
Moller (2015), the authors critically discuss – from a nature 
conservation perspective – aspects related to ecosystem ser-
vices as a means for supporting decisions and assessments in 
a multi-actor environment. Their perception that recent pub-
lications addressing critical issues are written from a merely 
socioeconomic and anthropocentric point of view (cf. Barnaud 
& Antona 2014; Schröter et al. 2014; Schröter & van Ouden-
hoven 2016) is not fully justified. These papers pick-up most 
prominent arguments for what can be improved to make the 
concept of ecosystem services operable in planning, decision-
making and policy consulting contexts, rather than declassify-
ing nature to ‘another commodity’. Other authors (e.g. Mar-
gules & Pressey 2000; Weikard 2002; Feld et al. 2010) highlight 
the importance of the ecosystem service concept for strategic 
nature conservation planning and particularly its potential of 
an integrative view on ecosystems and landscapes. In the light 
of the ongoing implementation of the European Biodiversity 
Convention, Target 2, Action 5 (Maes et al. 2012, 2013), the 
criticism that ecosystem services are hiding the view on the 
intrinsic values of nature becomes even less comprehensible. 
The primary objective of Action 5 consists in mapping and as-
sessing the state of ecosystems and includes their services to 
inform how relevant ecosystem degradation and biodiversity 
losses are for society.
This forum article intends to discuss the question if 
using the ecosystem services concept in planning, manage-
ment and decision-making can impair nature conservation 
objectives by hiding the intrinsic values of nature through 
overemphasising monetary aspects in environmental assess-
ments. The conclusion is drawn that using ecosystem services 
in a holistic social-ecological system understanding would help 
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This forum article intends to discuss the question if using the ecosystem services concept in planning, manage-
ment and decision-making can impair nature conservation objectives by hiding the intrinsic values of nature 
through overemphasizing monetary aspects in environmental assessments. The conclusion is drawn that using 
ecosystem services in a holistic social-ecological system understanding would help to overcome justified criti-
cisms of a too narrow perspective on the real values of nature. 
The article is referring to and reflecting some thoughts and criticism of “Concerns about the use of ES as a tool 
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to overcome justified criticisms of a too narrow perspective on 
the real values of nature.
It is correct, that a monetary value cannot be as-
signed in any case to nature and that using exclusively mon-
etary values would bear the risk to ignore intrinsic values of na-
ture and the multifaceted value perceptions of different actors 
(Swift et al. 2004; Redford & Adams 2009; Silvertown 2015). 
However, the authors´ statement that the ES concept aims at 
‘pricing’ of nature is too simplistic: economic methods per se 
require to consider the ecological, economic and political con-
text in which a comprehensive (e)valuation can be done (Ring 
et al. 2010) and must not necessarily crowd-out people´s mo-
tivations in being engaged in nature conservation (Rode et al. 
2014). Furthermore, ‘economic’ and multi-criteria assessments 
include a broad range of approaches and measures for identi-
fying ‘values’ (Burkhard et al. 2012; Koschke et al. 2012; Kan-
dziora et al. 2013; Häyhä & Franzese 2014) that do not solely 
include monetary values.
Intangible and noneconomic values can be respected 
in ecosystem services assessments (Chan et al. 2012). Already 
Farber et al. (2002) highlight the extended understanding of 
values and value systems referring to ‘intrapsychic constella-
tions of norms and precepts that guide human judgment and 
action’ in the context of ecosystem services valuation. Value 
systems addressing the plurality of values, including local and 
indigenous aspects can be used to put the assessment of eco-
systems, their status and services into specific socia-ecological 
context and thus support communicating the need for man-
agement adaptation or conservation measures for the sake of 
biodiversity (Duraiappah et al. 2013; Martin-Lopez et al. 2014). 
Particularly regulating and cultural services can only be as-
sessed in a place-based, sociocultural context (Raymond et al. 
2009) having the potential to support bottom-up governance 
of nature such as community-based conservation (Berkes et 
al. 2007). In this context, ecosystem services are considered 
as a valuable asset in developing sustainable societies, making 
people aware of and supporting them in choosing their indi-
vidually valued lifestyles through integration of the environ-
mental dimension in well-being assessments (Polishchuck & 
Rauschmayer 2012).
Conceptual frameworks as provided in the ‘Common 
International Classification of Ecosystem Services’ (Potschin & 
Haines-Young 2011) or by the Intergovernmental Panel for Bio-
diversity and Ecosystem Services (Diaz et al. 2015a, b) demon-
strate that the implementation of ecosystem services for policy 
consulting respects nature as an intrinsic value. Subsequent 
to the assessment of ecosystem services, monetary valuation 
can be used as an instrument to communicate the relevance of 
losses in biodiversity and the degradation of ecosystems to pol-
icy makers. Ecosystem services support to compare economic 
targets that are key drivers for societal development with costs 
of human interventions in intact natural systems (Spash 2007). 
As such, the use of monetary values can provide convincing 
arguments to renounce on critical interventions that destroy 
nature and disturb ecological processes even though there are 
critical voices warning that monetisation and markets might 
not necessarily warrant improved protection of biodiversity 
(Silvertown 2015) (see most recent concerns about the in-
creased use of the ecosystem services concept in research pro-
grammes raised by: Admiraal et al. 2016). Ecosystem services 
can also be used to explore to which extent the use and man-
agement of ecosystems is still sustainable and does not endan-
ger ecological integrity (Carpenter et al. 2009).
It is not generally true that using ecosystem services 
would lead to the misunderstanding that ecosystem degrada-
tion and biodiversity losses can be purchased and that pay-
ments for ecosystem services would generally lead to a loss in 
biodiversity or spatial inequities (Tacconi 2012). Calculation of 
biotope values as basis for compensation measures in environ-
mentally relevant projects whose impact assessment is legally 
framed (Directive 2014/52/EU) practices already the approach 
to assign monetary values to ecosystems and pay for their de-
struction through ascertainable measures (e.g. Villaroya & Puig 
2010). Such measures can include investments in forests to im-
prove their structure and ecological value (Leefken & Möhring 
2008), require the re-establishment of the same biotope with 
the same size elsewhere or of a ‘more valuable’ biotope that 
can then also be smaller than the damaged one (Rundcrantz 
& Skärbäk 2003). The concept of ecosystem services embed-
ded in the principles of landscape ecology could greatly help to 
improve such compensation schemes that usually ignore the 
functional connectivity of ecosystems and thus do not really 
counterbalance ecological degradation and biodiversity losses 
(Tischew et al. 2010). Furthermore, payments for ecosystem 
services could help to balance conflicts between private eco-
nomic considerations of land owners such as maximum harvest 
and revenue (e.g. Ficko & Boncina 2014) and nature conserva-
tion objectives, which might be endangered through the inva-
sive potential of economically highly interesting, fast growing, 
but non-native tree species (Dickie et al. 2014).
Ecosystem services as such require a demand or a 
consumption, otherwise they are not a ‘service’, but a ‘func-
tion’ that exists without being related to a concrete benefit, but 
does as such not minder the value of an ecosystem or a land-
scape or a natural resource (de Groot et al. 2002). The term 
‘service’ that is criticised by the authors, implies instead that 
also ‘non-resource-based’ benefits exist that can be simply en-
joying nature (as a cultural service) or ecological processes that 
add to storing carbon in vegetation and soils as a contribution 
to global climate regulation (e.g. Wallace 2007). Consequently, 
the use of ecosystem services as a decision criterion requires 
even more the conservation and/or sustainable management 
of nature than a purely resource-oriented view. Losses in regu-
lative capacities that increase the vulnerability against distur-
bances and accelerate the impact of extreme events cannot 
be assessed from a resource-oriented point of view. Flooding 
events, for instance, result from processes at the ecosystem 
and the landscape scale, so that the contribution of each single 
ecosystem cannot be evaluated as simple and clear as the au-
thors suggest being the benefit of a natural resource-oriented 
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point of view (e.g. Bommarco et al. 2013). Particularly, the 
IPBES framework (Diaz 2015a, b) includes already aspects of 
considering natural processes and resources separately from 
processing chains and human assets. The return to a ‘nature 
resource’ oriented view as suggested by the authors would be 
much more a step backwards with a much less comprehensive 
and holistic view on human-nature interactions. It would com-
promise the particular value of biogeophysical structures and 
their relevance for processes at different scales, even if it could 
be argued that nature resources in contrast to services are not 
directed and thus might touch more a common interest rather 
than a specific or individual one. This, however, lies in the na-
ture of a service (see CICES cascade, Potschin & Haines-Young 
2011; Spangenberg et al. 2014) that can – in a classic under-
standing – only be produced in the interaction between nature 
and human beings, while without this interaction, it would be a 
function that, nevertheless, holds an intrinsic value. Nowadays, 
services provided by artificial land cover and infrastructure so 
called ‘non-services’ (Cumming et al. 2014) need to be equally 
considered in their landscape context and emphasise even 
more, that a purely nature resource-oriented view would be 
too limited. To take better into account the ambivalent nature 
of services, it would be even recommendable to replace the 
term ‘ecosystem services’ by ‘social-ecological system services’ 
that express better that services are already a translation of 
nature´s intrinsic values towards human perception and under-
standing of nature (Huntsinger & Oviedo 2014).
Figure 1 illustrates by few examples how biogeophys-
ical and artificial structures and eco-hydrological processes on 
the one side, and benefits and values on the other are con-
nected through the CICES cascade (Potschin & Haines-Young 
2011, modified). Furthermore, the figure intends to show how 
social-ecological system services are related to decision making 
by explaining a status or expressing an impact that subsequent-
ly leads to management, policy or planning responses.
Conflicts in the equal access to services through dif-
ferent potential beneficiaries are subject to studies, for exam-
ple, in research on how to govern best ecosystems and their 
services (Gomez-Baggethun et al. 2013; Dickie et al. 2014). 
However, the finding of Morelli and Moller (2015) that such 
conflicts should be much more actively considered to avoid ad-
dressing theoretical values of nature while ignoring their avail-
ability is correct and a valuable suggestion for best standards in 
ecosystem services-based assessments.
Finally, we should not forget that biodiversity as 
subject of conservation aims implies understanding the role 
of disturbances – natural and human ones included. Many 
ecosystems in cultural landscapes that are considered to be 
particularly valuable due to their high or specific species di-
versity such as forest meadows and coppices, heathlands, or 
extensively used pastures in the mountains were developed in 
a co-evolutionary approach between human interventions and 
natural processes. They provide habitats to meanwhile rare 
species (e.g. Barbati & Marchetti 2005; Bergmeier et al. 2010; 
Garcia et al. 2013). In their case, an intended human benefit 
created through a particular management form (grazing, short-
rotation) resulted in an unintended, but welcome benefit for 
rare species and led often to the decision to declare such areas 
Figure 1: The role of ecosystem services in the CICES cascade (adapted from Haines-Young & Potschin 2011) and in deriving policy, 
planning and management responses according to the DPSIR framework (Smeet & Weterings 1999).
.
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as nature conservation hot spots. On the other hand, ecosys-
tem processes and functions might provoke both, desirable 
and detrimental effects, so-called disservices. For instance, 
economically highly important plant groups such as conifers or 
many cereals rely on the wind dispersal of their pollen (anemo-
chory), which creates a welcome service (pollination) for suc-
cessful farming or forestry. On the other hand, this completely 
natural process might impede many persons that suffer from 
allergies (von Döhren & Haase 2015).
Ecosystem services are certainly not the one-and-on-
ly concept to communicate why nature conservation, restora-
tion and concerns about biodiversity losses must be respected 
in all policy sectors and concepts for sustainable development 
(Luck et al. 2012). However, they urge us to look for hidden 
trade-offs from a comprehensive and holistic perspective that 
keeps open what kind of values we prefer to use (de Groot et 
al. 2010). Consequently, it is not the application of ES in plan-
ning, management and policy consulting that should provoke 
criticism, but how they are implemented. A too limited selec-
tion of ecosystem services in consulting policies and planning 
that considers preferably those services that are easy to be 
assessed (data availability) or are considered to be most im-
portant from today’s point of view (intergenerational equity) 
would invalidate the holistic approach of ecosystem services.
What we really need to bring forward the usabil-
ity and relevance of the concept and operationalise its main-
streaming in planning and policy consulting are, therefore, 
agreements on best practices in assessments (Cowling et al. 
2008). These should ensure that all aspects of nature and its 
values – intrinsic ones and those with directly measurable ben-
efits for human well-being – are equally and sufficiently consid-
ered (Wilson et al. 2014).
Acknowledgements
The critical paper of Morelli and Anders motivated me to re-
flect a bit the added value of ecosystem services in planning 
and policy consulting. I am highly grateful to Federico Morelli 
for the exchange of thoughts, ideas and papers in the develop-
ment of this paper. And I wish to see it as a further discussion 
input to push the development, but also implementation of 
ecosystem services as a means to help understanding the real 
value of nature and support decisions towards a sustainable 
co-development of nature and humans.
I wish also to thank warmly the editors of the 
European Journal of Ecology to suggest discussing more in 
detail the ideas and motivations of the ecosystem services 
concept. Finally, I am highly grateful to the two anonymous 
reviewers for their inspiring and thoughtful comments and 
recommendations.
References
Admiraal, J.F., Musters, C.J.M. & de Snoo, G.R. (2016) The loss of bio-
diversity conservation in EU research programmes: Thematic 
shifts in biodiversity wording in the environment themes of EU 
research programmes FP7 and Horizon 2020. Journal for Nature 
Conservation, 30, 12-18. 
Barbati, A. & Marchetti, M. (2005) Forest Types for Biodiversity As-
sessment (FTBAs) in Europe: the revised classification scheme. 
Monitoring and indicators of forest biodiversity in Europe-from 
ideas to operationality, 105.
Barnaud, C. & Antona, M. (2014) Deconstructing ES: Uncertainties and 
controversies around a socially constructed concept. Geoforum, 
56, 113-123.
Bergmeier, E., Petermann, J. & Schröder, E. (2010) Geobotanical survey 
of wood-pasture habitats in Europe: diversity, threats and con-
servation. Biodiversity and Conservation, 19(11), 2995-3014.
Berkes, F. (2007) Community-based conservation in a globalized world. 
Proceedings of the National academy of sciences, 104(39), 
15188-15193.
Bommarco, R., Kleijn, D. & Potts, S.G. (2013) Ecological intensification: 
harnessing ES for food security. Trends in Ecology & Evolution, 
28(4), 230-238.
Burkhard, B., Kroll, F., Nedkov, S. & Müller, F. (2012) Mapping ecosys-
tem service supply, demand and budgets. Ecological Indicators, 
21, 17-29.
Carpenter, S.R., Mooney, H.A., Agard, J., Capistrano, D., DeFries, R.S., 
Díaz, S., Dietz, T., Duraiappah, A.K., OtengYeboahi, A., Pereira, 
H.M., Perrings, C., Reidl, W.V., Sarukhan, J., Scholes, R.J. & 
White, A. (2009) Science for managing ES: Beyond the Millen-
nium Ecosystem Assessment. Proceedings of the National Acad-
emy of Sciences, 106(5), 1305-1312.
Chan, K.M.A., Satterfield, T. & Goldstein, J. (2012) Rethinking ES to bet-
ter address and navigate cultural values. Ecological Economics, 
74, 8-18
Cowling, R.M., Egoh, B., Knight, A.T., O’Farrell, P.J., Reyers, B., Rouget, 
M., Roux, D.J., Welz, A. & Wilhelm-Rechman, A. (2008) An op-
erational model for mainstreaming ES for implementation. Pro-
ceedings of the National Academy of Sciences, 105(28), 9483-
9488.
Cumming, G.S., Buerkert, A., Hoffmann, E.M., Splecht, E., von Cramon-
Taubadel, S. & Tscharntke, T. (2014) Implications of agricultural 
transitions and urbanization for ecosystem services. Nature, 
515, 50-57
De Groot, R.S., Alkemade, R., Braat, L., Hein, L.. & Willemen, L. (2010) 
Challenges in integrating the concept of ES and values in land-
scape planning, management and decision making. Ecological 
Complexity, 7(3), 260-272.
De Groot, R.S., Wilson, M.A. & Boumans, R. M. (2002) A typology for 
the classification, description and valuation of ecosystem func-
tions, goods and services. Ecological Economics, 41(3), 393-408.
Bereitgestellt von | KIT-Bibliothek
Angemeldet
Heruntergeladen am | 14.11.16 12:21
EUROPEAN JOURNAL OF ECOLOGY 
43
Díaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, M., Ash, N., Lar-
igauderie, A., Adhikari, J.R., Arico, S., Baldi, A., Bartuska, A., 
Baste, I.A., Bilgin, A., Brondizio, E., Chan, K.M.A., Figueroa, V.E., 
Duraiappah, A., Fischer, M., Hill, R., Koetz, T., Leadley, P., Lyver, 
P., Mace, G.M., Martin-Lopez, B., Okumura, M., Pacheco, D., Pas-
cual, U., Perez, E.S. & Reyers, B. (2015a) The IPBES Conceptual 
Framework—connecting nature and people. Current Opinion in 
Environmental Sustainability, 14, 1-16.
Díaz, S., Demissew, S., Joly, C., Lonsdale, W.M. & Larigauderie, A. 
(2015b) A Rosetta Stone for nature’s benefits to people. PLoS 
Biol, 13(1), e1002040.
Dickie, I.A., Bennett, B.M., Burrows, L.E., Nuñez, M.A., Peltzer, D.A., 
Porté, A., Richardson, D.M., Rejmánek, M., Rundel, P.W. & van 
Wilgen, B.W. (2014) Conflicting values: ecosystem services and 
invasive tree management. Biological Invasions, 16(3), 705-719.
Duraiappah, A., Asah, S., Brondizio, E., Prieur-Richard, A.H. & Subrama-
nian, S. (2013) Managing biodiversity is about people. In Ecology 
and economy for a sustainable society. Presented at the Seven-
teenth Trondheim conference on biodiversity, subsidiary body 
on scientific technical and technological advice (pp. 27-31).
Farber, S.C., Costanza, R. & Wilson, M.A. (2002) Economic and ecologi-
cal concepts for valuing ES. Ecological Economics, 41(3), 375-
392.
Feld, C.K., Sousa, J.P., Da Silva, P.M. & Dawson, T.P. (2010) Indicators 
for biodiversity and ES: towards an improved framework for 
ecosystems assessment. Biodiversity and Conservation, 19(10), 
2895-2919.
Ficko, A. & Boncina, A. (2013) Probabilistic typology of management 
decision making in private forest properties. Forest Policy and 
Economics, 27, 34-43.
García, R.R., Fraser, M.D., Celaya, R., Ferreira, L.M.M., Garcia, U. & Os-
oro, K. (2013) Grazing land management and biodiversity in the 
Atlantic European heathlands: a review. Agroforestry Systems, 
87(1), 19-43.
Gómez-Baggethun, E., Kelemen, E., Martín-López, B., Palomo, I. & Mon-
tes, C. (2013) Scale misfit in ecosystem service governance as a 
source of environmental conflict. Society & Natural Resources, 
26(10), 1202-1216.
Häyhä, T. & Franzese, P.P. (2014) ES assessment: A review under an eco-
logical-economic and systems perspective. Ecological Modelling, 
289, 124-132.
Huntsinger, L. & Oviedo, J.L. (2014) Ecosystem Services are Social-eco-
logical Services in a Traditional Pastoral System: the Case of 
California’s Mediterranean Rangelands. Ecology and Society, 
19(1),8.
Kandziora, M., Burkhard, B. & Müller, F. (2013) Interactions of ecosys-
tem properties, ecosystem integrity and ecosystem service in-
dicators — A theoretical matrix exercise. Ecological Indicators, 
28, 54-78.
Koschke, L., Fuerst, C., Frank, S. & Makeschin, F. (2012) A multi-criteria 
approach for an integrated land-cover-based assessment of ES 
provision to support landscape planning. Ecological Indicators, 
21, 54-66.
Luck, G.W., Chan, K.M., Eser, U., Gómez-Baggethun, E., Matzdorf, B., 
Norton, B. & Potschin, M.B. (2012) Ethical considerations in on-
ground applications of the ES concept. BioScience, 62(12), 1020-
1029.
Maes, J., Teller, A., Erhard, M., Liquete, C., Braat, L., Berry, P., Egoh, B., 
Puydarrieux, P., Fiorina, C., Soantos-Martin, F., Paracchini, M. L., 
Keune, H., Wittmer, H., Hauck, J., Fiala, I., Verburg, P.H., Condé, 
S., Schägner, J.P., San-Miguel-Ayanz, J., Estreguil, C., Osterman, 
O., Barredo, J.I., Pereira, H.M. Stott, A., Laporte, V., Meiner, A., 
Olah, B., Gelabert, E.R., Spyropoulou, R., Petersen, J.e., Magu-
ire, C., Zal, N., Achilleos, E., Rubin, A., Ledoux, L., Murphy, P., 
Fritz, M., Brown, C., Raes, c., Jacobs, S., Raquez, P., Vandewalle, 
M., Connor, D. & Bidoglio, G. (2013) Mapping and Assessment 
of Ecosystems and their Services – An analytical framework for 
ecosystem assessments under action 5 of the EU biodiversity 
strategy to 2020.
Maes, J., Egoh, B., Willemen, L., Liquete, C., Vihervaara, P., Schägner, J.P., 
Grizetti, B., Drakoua, E.G., La Notte, A., Zuliana, G., Bouraouia, F., 
Paracchinia, M.L., Braat, L. & Bidoglio, G. (2012) Mapping ES for 
policy support and decision making in the European Union. ES, 
1(1), 31-39.
Margules, C.R. & Pressey, R.L. (2000) Systematic conservation planning. 
Nature, 405(6783), 243-253.
Martín-López, B., Gómez-Baggethun, E., García-Llorente, M. & Montes, 
C. (2014) Trade-offs across value-domains in ES assessment. Eco-
logical Indicators, 37, 220-228.
Morelli, F. & Moller, A.P. (2015) Concerns about the use of ES as a tool 
for nature conservation: From misleading concepts to providing 
a “price” for nature, but not a “value”. European Journal of Ecol-
ogy, 1(1), 68-70.
Polishchuk, Y. & Rauschmayer, F. (2012) Beyond “benefits”? Looking at 
ecosystem services through the capability approach. Ecological 
Economics, 81, 103-111.
Potschin, M.B. & Haines-Young, R.H. (2011) ES Exploring a geographical 
perspective. Progress in Physical Geography, 35(5), 575-594.
Raymond, C.M., Bryan, B.A., MacDonald, D.H., Cast, A., Strathearn, S., 
Grandgirard, A. & Kalivas, T. (2009) Mapping community values 
for natural capital and ES. Ecological Economics, 68(5), 1301-
1315.
Redford, K.H. & Adams, W.M. (2009) Payment for ES and the challenge 
of saving nature. Conservation Biology, 23(4), 785-787.
Ring, I., Hansjürgens, B., Elmqvist, T., Wittmer, H. & Sukhdev, P. (2010) 
Challenges in framing the economics of ecosystems and biodi-
versity: the TEEB initiative. Current Opinion in Environmental 
Sustainability, 2(1), 15-26.
Rode, J., Gómez-Baggethun, E. & Krause, T. (2014) Motivation crowding 
by economic incentives in conservation policy: A review of the 
empirical evidence. Ecological Economics, 117, 270-282.
Rundcrantz, K. & Skärbäck, E. (2003) Environmental compensation in 
planning: a review of five different countries with major empha-
sis on the German system. European Environment, 13(4), 204-
226.
Schröter, M., Zanden, E.H., Oudenhoven, A.P., Remme, R.P., Serna-
Chavez, H.M., Groot, R.S. & Opdam, P. (2014) ES as a contested 
concept: a synthesis of critique and counterarguments. Conser-
vation Letters, 7(6), 514-523.
Bereitgestellt von | KIT-Bibliothek
Angemeldet
Heruntergeladen am | 14.11.16 12:21
EUROPEAN JOURNAL OF ECOLOGY 
44
Tischew, S., Baasch, A., Conrad, M.K. & Kirmer, A. (2010) Evaluating 
restoration success of frequently implemented compensation 
measures: results and demands for control procedures. Resto-
ration Ecology, 18(4), 467-480.
Tacconi, L. (2012) Redefining payments for environmental services. Eco-
logical Economics, 73, 29-36.
Villarroya, A. & Puig, J. (2010) Ecological compensation and environ-
mental impact assessment in Spain. Environmental impact as-
sessment review, 30(6), 357-362.
Von Döhren, P. & Haase, D. (2015) Ecosystem disservices research: A 
review of the state of the art with a focus on cities. Ecological 
Indicators, 52, 490-497.
Wallace, K.J. (2007) Classification of ES: problems and solutions. Biolog-
ical conservation, 139(3), 235-246.
Weikard, H.P. (2002) Diversity functions and the value of biodiversity. 
Land Economics, 78(1), 20-27.
Wilson, L., Secades, C., Narloff, U., Bowles-Newark, N., Mapendembe, 
A., Booth, H., Brown, C. & Tierney, M. (2014) The role of national 
ecosystem assessments in influencing policy-making.
Schröter, M. & van Oudenhoven, A. P. (2016) Ecosystem Services Go 
Beyond Money and Markets: Reply to Silvertown. Trends in Ecol-
ogy & Evolution.
Silvertown, J. (2015) Have Ecosystem Services Been Oversold?. Trends 
in Ecology & Evolution, 30(11), 641-648.
Smeets, E. & Weterings, R. (1999) Environmental indicators: typology 
and overview. Technical report No. 25, European Environment 
Agency, Copenhagen, 19 pp.
Spangenberg, J.H., Görg, C., Truong, D.T., Tekken, V., Bustamante, J.V. & 
Settele, J. (2014) Provision of ecosystem services is determined 
by human agency, not ecosystem functions. Four case studies. 
International Journal of Biodiversity Science, Ecosystem Services 
& Management, 10(1), 40-53.
Spash, C.L. (2007) Deliberative monetary valuation (DMV): Issues in 
combining economic and political processes to value environ-
mental change. Ecological Economics, 63(4), 690-699.
Swift, M.J., Izac, A.M. & van Noordwijk, M. (2004) Biodiversity and ES 
in agricultural landscapes—are we asking the right questions? 
Agriculture, Ecosystems & Environment, 104(1), 113-134.
Bereitgestellt von | KIT-Bibliothek
Angemeldet
Heruntergeladen am | 14.11.16 12:21
